Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #AH NR 1801	Tdoc R2-1800344
Vancouver, Canada, Jan 22nd – 26th, 2018

Agenda Item:	10.4.4.3
Source:	Ericsson
Title:	Dynamic EN-DC power sharing capability
Document for:	Discussion, Decision

Introduction
RAN1 has discussed the topic of dynamic EN-DC power sharing (also called dynamic power scaling). As a result from this discussion, an LS has been sent to RAN2 [1]. The UE capability related to dynamic power sharing was discussed at RAN#78 with an endorsed document in [2]. In this document we propose to include a UE capability for dynamic EN-DC power sharing to complete the work in RAN1 and RAN plenary.
[bookmark: _Ref178064866]Discussion
A UE in EN-DC is configured with a maximum output power for LTE, P_LTE, and a maximum output power for NR, P_NR. If the sum of these two are larger than P_powerclass, then some action has to be taken in the UE as the output power must not be larger than P_powerclass.
RAN#78 made the following agreement:
-	Agree to introduce Rel-15 capability signaling to indicate whether the UE supports dynamic EN-DC power sharing
-	Dynamic power sharing means that the UE can operate with P_LTE + P_NR > P_powerclass configuration
This implies a UE capability must be introduced. RAN plenary also agreed what UEs which do not support this capability would do if they encounter that P_LTE + P_NR > P_powerclass. In this case, operation A in the LS from RAN1 applies:
-	If P_LTE + P_NR > Pcmax, the UE assumes that no NR UL transmission takes place in an UL subframe/slot that is designated as LTE UL in the Case 1 reference TDD configuration
It is a bit peculiar that the UE can “assume” something about UL transmissions. We assume this is an unfortunate formulation made in RAN1 and that the intention is that if the UE does not support dynamic EN-DC power sharing, the NR UL transmission is dropped in case P_LTE + P_NR > Pcmax.
[bookmark: _Toc503504109]A UE capability, dynamicEN-DC-powerSharing for support of dynamic EN-DC power sharing is introduced.
[bookmark: _Toc503504110]A UE which supports dynamicEN-DC-powerSharing will dynamically share the power between NR and LTE if P_LTE + P_NR > Pcmax.
[bookmark: _Toc503504111]A UE which does not support dynamicEN-DC-powerSharing drops the NR UL transmission if P_LTE + P_NR > Pcmax and the subframe is designated as LTE UL in the Case 1 reference TDD configuration.
Text proposals
Two text proposals, one for TS 38.306 and one for TS 38.331 are presented.
Text proposal for TS 38.306
[bookmark: _Toc502520626]4.8	RF parameters
<SNIP>
[bookmark: _Toc502520627]-	dynamicEN-DC-powerSharing
This field defines whether the UE supports dynamic EN-DC power sharing or not. If the UE supports this capability it will dynamically share the power between NR and LTE if P_LTE + P_NR > Pcmax. If the UE does not support this capability it shall not perform the NR UL transmission if P_LTE + P_NR > Pcmax in case the subframe is LTE UL in the reference TDD configuration configured for the LTE PCell.
Text proposal for TS 38.331 (version 1.0.1)
[bookmark: _Toc487673706][bookmark: _Toc501138341][bookmark: _Toc500942766]–	UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability information element
-- ASN1START
-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::= SEQUENCE {
	pdcp-Parameters					PDCP-Parameters, 
	rlc-Parameters					RLC-Parameters,						-- FFS OPTIONAL
	mac-Parameters					MAC-Parameters,						-- FFS OPTIONAL 
	phyLayerParameters				PhyLayerParameters,
	rf-Parameters					RF-Parameters,
	nonCriticalExtension			SEQUENCE {}							OPTIONAL
}

PhyLayerParameters ::=	SEQUENCE {
	supportedBasebandProcessingCombination		SupportedBasebandProcessingCombination
	-- FFS on other parameters
}

RF-Parameters ::= SEQUENCE {
	supportedBandListNR					SupportedBandListNR,
	supportedBandCombination			BandCombinationList,
	intraBandAsyncFDD					ENUMERATED {supported}	OPTIONAL,
	-- FFS Whether intraBandAsyncFDD is included per UE or per band combination
	dynamicEN-DC-powerSharing			ENUMERATED {supported}	OPTIONAL
}

SupportedBandListNR ::=	SEQUENCE (SIZE (1..maxBands)) OF BandNR

SupportedBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombination

BasebandProcessingCombination ::= SEQUENCE {
	basebandParametersPerBand		SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand
	-- FFS on other parameters
}

BasebandParametersPerBand ::= SEQUENCE {
	ca-BandwidthClassDL			CA-BandwidthClass,
	ca-BandwidthClassUL			CA-BandwidthClass,
	basebandParametersPerCC		SEQUENCE (SIZE (1..maxNrofSCells)) OF BasebandParametersPerCC,
	supportedBW-PerCC				BW-PerCC
	-- FFS on the need (e.g. if ca-BandwidthClass is sufficient to cover BW-PerCC)
	-- FFS on other parameters
}

BasebandParametersPerCC ::= SEQUENCE {
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL,
	modulationOrder					ModulationOrder,
	subCarrierSpacing				SubCarrierSpacing 
	-- FFS if modulationOrder and subCarrierSpacing are included per Band or per CC 
	-- FFS on other parameters 
}

BandNR ::=	SEQUENCE {
	bandNR							FreqBandIndicatorNR,
	supportedMIMO-CapabilityDL		MIMO-Capability						OPTIONAL,
	supportedMIMO-CapabilityUL		MIMO-Capability						OPTIONAL
	-- FFS on other parameters 
}

CA-BandwidthClass ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-Capability ::= SEQUENCE {
	-- FFS on the parameters
}

ModulationOrder ::= SEQUENCE {
	-- FFS on the parameters
}

SubCarrierSpacing ::= SEQUENCE {
	-- FFS on the parameters
}

PDCP-Parameters ::= SEQUENCE {
	dataRateDRB-IP		ENUMERATED {kbps64, spare6, spare5, spare4, spare3, spare2, spare1, spare0}		OPTIONAL, 
	supportedROHC-Profiles	SEQUENCE {
		profile0x0000		BOOLEAN, 
		profile0x0001		BOOLEAN, 
		profile0x0002		BOOLEAN,
		profile0x0003		BOOLEAN, 
		profile0x0004		BOOLEAN, 
		profile0x0006		BOOLEAN, 
		profile0x0101		BOOLEAN, 
		profile0x0102		BOOLEAN, 
		profile0x0103		BOOLEAN, 
		profile0x0104		BOOLEAN
	}, 
	maxNumberROHC-ContextSessions	ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},	
	uplinkOnlyROHC-Profiles			ENUMERATED {supported}	OPTIONAL, 
	continueROHC-Context			ENUMERATED {supported}	OPTIONAL,
	outOfOrderDelivery				ENUMERATED {supported}	OPTIONAL, 
	shortSN							ENUMERATED {supported} 	OPTIONAL,
	volteOverNR-PDCP				ENUMERATED {supported}	OPTIONAL	
}

RLC-Parameters ::= SEQUENCE {
	amWithShortSN					ENUMERATED {supported}	OPTIONAL,
	umWithShortSN					ENUMERATED {supported}	OPTIONAL, 
	umWIthLongSN					ENUMERATED {supported}	OPTIONAL
}

MAC-Parameters ::= SEQUENCE {
	lcp-Restriction					ENUMERATED {supported}	OPTIONAL,
	skipUplinkTxDynamic				ENUMERATED {supported}	OPTIONAL,
	logicalChannelSR-DelayTimer		ENUMERATED {supported}	OPTIONAL, 
	longDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	shortDRX-Cycle					ENUMERATED {supported}	OPTIONAL, 
	numberOfSR-Configurations		ENUMERATED {n2, n3, n4, ...}	OPTIONAL, -- FFS value range
	numberOfConfiguredGrantConfigurations	ENUMERATED {n2, n3, n4, ...}	OPTIONAL -- FFS value range
}

-- TAG-UE-NR-CAPABILITY-STOP
-- ASN1STOP

[bookmark: _Toc489306319][bookmark: _Toc487550690][bookmark: _Toc488074729][bookmark: _Toc488074730][bookmark: _Toc489306321][bookmark: _Toc488074657]Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	A UE capability, dynamicEN-DC-powerSharing for support of dynamic EN-DC power sharing is introduced.
Proposal 2	A UE which supports dynamicEN-DC-powerSharing will dynamically share the power between NR and LTE if P_LTE + P_NR > Pcmax.
Proposal 3	A UE which does not support dynamicEN-DC-powerSharing drops the NR UL transmission if P_LTE + P_NR > Pcmax and the subframe is designated as LTE UL in the Case 1 reference TDD configuration.
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